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ABSTRACT

Aneurysmal Bone Cyst (ABC) are extremely rare in the head and neck region and even rare in sinuses. It’s a benign multicystic
mass that is locally-destructive and rapidly expandable. The etiopathogenesis, even today, is not entirely clear. However, hemorragic
fluid content and septated appearance are the characteristic feature of ABC. The clinical presentation produces symptoms due to the
compression of adjacent structures or as a result of a pathological fracture and depends on localization. Most common location in
this area are the mandible and maxillary bones. The complete surgical excision is the treatment of choice. There are limited reports
in literature on these tumors at the sinonasal level. We present a complete review of the literature as well as an unusual localization

of ABC in this district.
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Introduction

The AneurysmalL. bone cyst (ABC) is a benign
bone lesion, apparently similar to non-neoplastic
tumor, which expands from the bone to the surround-
ing tissue. It was identified in 1942 by Jaffe and
Lichtenstein as a “blood-containing osseous tumor”
and it owes its denomination “aneurysmal” to the
morpho-radiological similarity with the
“aneurysm”®.

It prevalently affects long and short bones, the
pelvis and the vertebral bodies; but in the literature,
though, some insurgent cases in soft tissues are also
described®. Only 2% of ABC occur in the head and
neck region, predominantly affecting the jaw and the
cheekbone and occasional reports have described it
in the paranasal sinuses®. In these localizations
ABC:s can be locally destructive.

We present this review as well as an unusual
localization of ABC at the nasosinusal level. We also
attempt to clinically and therapeutically codify this

clinical entity in the light of the numerous case
reports in the literature.

Epidemiology

ABCs represent 1-2% of all primitive bone
tumors with an annual incidence among the general
population of the primitive form of 0.14/100,000
inhabitants®. It occurs at a young age, generally in
the range 11 months to 20 years (mean age 11.6
years)*® with a slight prevalence in females com-
pared to men (F: M =2: 1)©.

Localization

Lesions involving the skull are rare, comprising
only 3-6% of all ABCs”. ABCs have been reported
to involve both the neurocranium (ethmoidal, sphe-
noidal, temporal, occipital, parietal and frontal) and
viscerocranium (mandible, maxilla and zygoma)®.
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In a large series, Ariel et al. reported 238 cases
of ABC, in which less than 5% were located on the
skull and face, and the most common location in this
area was the mandible and maxillary bones®. Only
few cases of ABC have been found to involve the
ethmoid bone in the entire body of medical literature

(Fig.1).
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Figure 1: Ethmoid ABC treated with FESS in ENT
Clinic of the University of Catania.

Etiopathogenesis

ABC is a benign bone lesion, the etiology of
which is not entirely clear. There are limited reports
on the pathophysiology and natural history of these
tumors.

They are often classified as primary and sec-
ondary; with primary lesions appearing in isolation
and secondary lesions appearing in the setting of
another antecedent osseous lesion or as a result of
trauma.

According to the “theory of hemodynamic dis-
order”, the pathogenesis of the lesion would be relat-
ed to a sudden occlusion of the venous exhaust sys-
tem with the consequent opening of artero-venous
shunts, formation of blood filled spaces and subse-
quent suffering of bone tissue and trabecular thinning
(Jaffé and Lichtenstein 1950).

Alternatively, it has been postulated that ABCs
always arise as a secondary phenomenon in an
antecedent lesion. The antecedent lesion undergoes
involutional change, initiates an intraosseous arteri-
ovenous malformation and thereby creates, via
hemodynamic forces, a secondary bone reaction ,
which we know as an aneurysmal bone cyst"?.

Other authors found the presence of insulin-like
growth factor (IGF-1) or specific sequences of
mRNA coding for the same polypeptide in aneurys-
matic bone cyst samples; this condition is apparently

in contrast to normal bone tissue where IGF1 expres-
sion is extremely low"".

The hypothesis of ABC's reactive nature has
been questioned by the "genetic theory", first formu-
lated by Panoutsakopoulos in a 1999 study, which
demonstrated chromosomal translocation t (16; 17)
(q22; p13) as a recurrent cytogenetic abnormality in
ABC™.

More recently, it has been demonstrated that t
(16; 17) (q22; p13) induced the transfer and conse-
quent fusion of the CDHI11 promoter region
(osteoblastic cadherin 11) located on chromosome
16922 with the entire sequence of the USP6 gene
(ubiquitin-specific protease 6 known as TRE2 or
TRE17) located in chromosome 17p13, suggesting
that pathogenesis of primary forms involves the
upregolation of the USP6 transcript driven by the
high activity of the CDH11 promoter region*".

Clinical Aspects

The lesion often produces symptoms due to the
compression of adjacent structures or as a result of a
pathological fracture and depends on localization.
Lesions involving the skull base are more likely to
present with focal neurologic deficits. These can
include anosmia visual deficits, facial numbness,
ocular motility deficits and diplopia, hearing loss,
facial weakness, jugular foramen syndrome, and
ataxia. ABCs may also present with symptoms and
signs of elevated intracranial pressure, spontaneous
intracranial hemorrhage, seizure, obstructive hydro-
cephalus, proptosis, epistaxis and nasal obstruction,
otalgia, otitis media, and ear mass®*'**.

Diagnosis

Histopathology

From a histologic point of view, it appears
macroscopically as a circumscribed lesion, with dis-
sections, which subdivides it into many intercommu-
nicating cavernous spaces and with non-coagulated
blood. Microscopically, a connective tissue-vascular
tissue traced through various blood lacerations
(sponge appearance) is highlighted (Fig.2). These
blood gaps, because of their morphology, are consid-
ered pathognomonic of the pathology. Furthermore,
within the lacuna spaces it is possible to highlight
multinucleated giant cells, located around large vas-
cular gaps and adhering to the walls. Two different
types of ABC are considered: a typical variant (95%
of the cases) and a solid variant (5%) that are indis-



Sinonasal aneurysmal bone cyst: article review

871

tinguishable on clinical and radiological presentation
and differ solely because the solid form does not pre-
sent cavernous and sinusoidal spaces, but does pre-
sent a greater number of mitotic figures and a defini-
tive diagnosis of ABC depends on the pathological
study of the specimen”*®. ABC may be difficult to
differentiate, histologically, from giant cell tumor,
fibrous dysplasia, ossifying hematoma and cav-
ernous hemangioma of the bone due to the presence
of multiple giant cells in all the above.

Figure 2: Vascular ectasia like aneurysmal (ENT Clinic
of University of Catania).

Instrumental

Fundamental for differential diagnosis are CT
and RI scans, as with these methods it is possible to
highlight the extent of the pathology in soft tissues
and the periosteum reaction.

In the CT examination, a hyperdense line is
arranged to delimit the external contours of the
lesion (cortical shell) and in some cases a cortical
interruption may also be observed, although the
periosteum remains intact. At MRI it appears as an
expansive lesion with delimited margins and with the
presence of sediments (honeycomb appearance),
more evident after gadolinium enhancement. It is
also possible to highlight the endocavitary fluid lev-
els (characteristic but not a pathognomonic sign of
this lesion), the presence of endocardial hemorrhages
occurring in later periods (evidenced by the different
signal intensity in the T1- and T2-weighed phases)
and the presence of a peripheral orbit of a fibrous
nature, separating the cyst from the adjacent tissues
and evidenced as a low intensity signal in T1- and
T2-weighed images, indicating the benignity of the
neoformation and thus allowing differential diagno-
sis to be made with other malignant diseases such as
osteogenic teleangectasis sarcoma. Preoperative arte-
riography highlights the vascularization of the lesion
and thus makes pre-surgical embolization possi-
ble(S .8.24) .

Differential diagnosis

These include giant cell tumor, giant cell repar-
ative granuloma, hemorrhagic cyst, telangiectatic
osteosarcoma, metastasis, plasmocytoma and also
fibrous dysplasia. Giant cell tumors are usually seen
in the older age group. Giant cell reparative granulo-
mas usually have previous history of trauma, both of
these present with hypointense signal in T2W and
T1W images due to hamosiderin and/or fibrous com-
ponents® . Fibrous dysplasia of the skull commonly
involves the ethmoid sinuses and can diffuse, but it
usually has a characteristic ground glass appearance
on CT. The cortical margins, unlike in aneurismal
bone cyst, are intact with minimal thinning and usu-
ally no fluid levels are seen®?”. Telangiectatic
osteosarcoma may have radiological features similar
to the aneurismal bone cyst but is more aggressive in
appearance and the age group is older. On MRI,
metastatic lesions show as a replacement of the nor-
mal marrow signal on T1 weighted images, they usu-
ally have a hyperintense signal on T2 weighted
images and show enhancement of the bone and soft
tissue component with gadolinium®.

Condromixoid Fibroma is a benign neoplasm that
is difficult to differentiate from ABC based only on
radiological characteristics. Therefore it is essential and
indispensable to perform a histological examination of
the lesion, which, in the case of a condromixoid
fibrous, will present a mixoid stroma with cartilage
foci that are absent in the Aneurismatic Cyst®.

Condroblastoma and Osteoblastoma are primi-
tive bone lesions rarely associated with an aneurys-
matic appearance, which makes the differential diag-
nosis quite easy. It is, however, desirable to empha-
size a greater radiopacity of osteoblastoma due to the
presence of ossified trabecules®**".

The epithelial adenomatoid hamartoma
(REAH) of the nasal cavity is a polypoid prolifera-
tion of glandular spaces lined by ciliated epithelium
and goblet cells in the upper aerodigestive tract®.

Other sinonasal pathologies which may be
related to ABC are inverted papilloma, non-ossifying
fibroma, fibrous histiocytoma and low grade
sinonasal carcinoma®*.

Treatment

In the treatment of the rhinobase tumors, com-
plete surgical excision is the treatment of choice; it
may range from conservative surgery such as curet-
tage, enucleation and endoscopic surgery to more
aggressive ones such as paralateral rhinotomy and
bifrontal craniotomy for sinonasal ABC.
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Age (years), sex Treatment
Baker et al. (1982) 20,F Rinothomy
Jordan et al. (1983) 22,F Rinothomy
Patel et al. (1993) 11,F Rinothomy
Zielnik et al. (1995) 5,M Rinothomy
Citardi et al. (1996) 12,M Rinothomy
Winnepenninckx et
al. (2001) 6.F ESS
Hrischhikesh et al. . .
2002) 19M Bifrontal Craniotomy
Guilemany JM et al. .
(2004) 62,F Rinothomy
Mazlout O et al. .
(2005) 15,F Rinothomy
Ruiz de et al. (2007) 13,F FESS
Serra A. et al (2007) 20,F FESS
Cortese S. et al.
(2008) 20,F FESS
Bozbuga M et al.
(2009) 9,F FESS
Wendt S et al. (2010) 3,F FESS

Table 1: Surgical treatment
ESS: Endoscopic sinus surgery; FESS: Functional endoscopic
sinus surgery

Endoscopic treatment provides a better visual-
ization of the lesion, a reduced risk of postoperative
morbidity, reduced hospitalization time, lower blood
loss and, especially, the absence of an external inci-
sion; however, such a method is not free from con-
traindications such as size and location of the lesion
and histological variation, therefore no external
approach (external ethmoidectomy, maxillectomy or
frontoethmoidectomy) can be ruled out as a possible
alternative as it may be necessary in cases of under-
estimation of lesion staging and/or when they can be
planned in association with the endoscopic approach
in relation to the size of the lesion®. Selective arteri-
al embolization in large lesions may help to improve
surgery results. Radiotherapy is not recommended as
several cases of evolution into sarcoma have been
reported following this treatment®® (Table 1).

The lesion recurrence rate within the first year
after treatment is high and varies. The recurrence rate
after resection is less than curettage. Recurrence rate
of simple curettage varies from 21% to 50% and
recurrence in radical methods varies from 11% to
25%. Further information about ethiopathogenesis
and management of this entity is necessary®****".

Conclusions

ABC is a benign multicystic process that excep-
tionally appears in the nasal cavities, where only case
reports are reported in the literature. The growth pat-
tern is locally-destructive and rapidly expandable.
Nevertheless, it should be taken into account when
making a differential diagnosis. Clinical presentation
depends on location, and lesions can often be identi-
fied preoperatively based on characteristic imaging
findings. Gross total resection is the treatment of
choice. Familiarity with skull base techniques is
essential to resect lesions safely and completely aris-
ing in these locations.
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